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Task Assignment of Multi-UCAV
Based on PSO Algorithm Under Uncertain Environment

Chen Xia, Hu Yongxin
(School of Automation, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: The information of UCAV obtained in combat environment typically has uncertainty. A decision-making
method for multi-UAV task allocation problem under uncertain environment was presented. The uncertain indicators of
UCAV task assignment are analyzed. Combine subjective and objective weights to determine indicators integrated weights.
Combining particle swarm optimization (PSO) algorithm and ranking interval numbers method, the task assignment method
based on interval-uncertain information was given. The simulation results proved the feasibility and effectiveness of the
proposed method. The decision-making method can not only solve the UAV task allocation problem under the certain
information environment, but also solve the UAV task allocation problem under the interval number uncertain information

environment.
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UCAV 1 [0.81,0.86] [0.86,0.90]
UCAV 2 [0.83,0.86] [0.81,0.87]
UCAV 3 [0.85,0.88] [0.88,0.92]
UCAV 4 [0.89,0.93] [0.82,0.88]
UCAV 5 [0.81,0.84] [0.85,0.90]
UCAV 6 [0.81,0.85] [0.80,0.86]

[11,16] [0.28,0.32] [70,77]
[14,19] [0.35,0.39] [66,73]
[20,24] [0.31,0.36] [74,81]
[19,24] [0.30,0.35] [62,70]
[17,22] [0.29,0.33] [66,74]
[18,22] [0.33,0.38] [67,74]
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UCAV 1 [0.84,0.88] [0.86,0.91] [16,21] [0.35,0.40] [62,70]
UCAV 2 [0.84,0.89] [0.87,0.92] [14,18] [0.27,0.32] [66,74]
UCAV 3 [0.86,0.90] [0.89,0.93] [20,24] [0.28,0.33] [74,82]
UCAV 4 [0.88,0.92] [0.86,0.90] [19,24] [0.30,0.34] [74,82]
UCAV 5 [0.89,0.92] [0.79,0.85] [21,25] [0.29,0.33] [72,80]
UCAV 6 [0.81,0.84] [0.82,0.87] [20,25] [0.26,0.31] [65,72]
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UCAV 1 [0.80,0.84] [0.80,0.86] [14,19] [0.32,0.37] [72,80]
UCAV 2 [0.89,0.94] [0.82,0.86] [18,22] [0.27,0.31] [70,78]
UCAV 3 [0.91,0.96] [0.89,0.94] [14,18] [0.33,0.38] [61,69]
UCAV 4 [0.95,0.99] [0.82,0.87] [15,20] [0.33,0.38] [62,70]
UCAV 5 [0.84,0.89] [0.90,0.95] [17,21] [0.34,0.39] [74,81]
UCAV 6 [0.93,0.97] [0.84,0.90] [19,23] [0.26,0.30] [74,82]
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Uika RAMST BAFRG ) RANKE B L ERMNIL KEBAFHENRA/s  BAFS RANEME  RANE B AFASE B /km
UCAV 1 [0.84,0.88] [0.85,0.90] [21,26] [0.24,0.29] [75,82]
UCAV 2 [0.91,0.94] [0.82,0.87] [19,24] [0.33,0.37] [64,72]
UCAV 3 [0.92,0.97] [0.80,0.85] [18,23] [0.31,0.36] [70,78]
UCAV 4 [0.88,0.91] [0.88,0.92] [21,26] [0.33,0.38] [74,81]
UCAV 5 [0.83,0.88] [0.89,0.93] [18,23] [0.25,0.29] [63,70]
UCAV 6 [0.85,0.88] [0.83,0.88] [21,25] [0.33,0.37] [69,77]
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%5 RANST BARRMGARS RAMKEBAFRERMNIL HEBAFAE R/ B AR RANERME  RAME B 47 [ JE 5 /km
UCAV 1 [0.89,0.92] [0.86,0.91] [15,19] [0.33,0.37] [64,71]
UCAV 2 [0.86,0.89] [0.83,0.87] [14,18] [0.33,0.38] [74,82]
UCAV 3 [0.84,0.88] [0.84,0.88] [13,17] [0.35,0.40] [72,79]
UCAV 4 [0.84,0.89] [0.84,0.88] [15,19] [0.26,0.31] [65,72]
UCAV 5 [0.92,0.96] [0.85,0.90] [17,21] [0.26,0.30] [67,75]
UCAV 6 [0.84,0.87] [0.84,0.89] [20,24] [0.29,0.33] [64,71]
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%y RANK BEEGRS RANKE AR ERNL AFAFENESs B AR RASRME AL B AT JE & /km
UCAV 1 [0.82,0.85] [0.84,0.88] [21,26] [0.27,0.31] [74,81]
UCAV 2 [0.81,0.84] [0.86,0.92] [17,22] [0.28,0.32] [75,82]
UCAV 3 [0.92,0.95] [0.80,0.85] [17,22] [0.32,0.37] [67,74]
UCAV 4 [0.90,0.95] [0.80,0.86] [14,19] [0.31,0.35] [61,68]
UCAV 5 [0.94,0.99] [0.81,0.85] [18,22] [0.33,0.37] [67,74]
UCAV 6 [0.86,0.89] [0.89,0.95] [12,17] [0.29,0.34] [63,70]
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UCAV 1 [0.95,0.99] [0.87,0.91] [12,17] [0.26,0.31] [65,73]
UCAV 2 [0.87,0.92] [0.83,0.88] [16,20] [0.26,0.31] [72,79]
UCAV 3 [0.91,0.94] [0.82,0.88] [13,17] [0.32,0.36] [67,74]
UCAV 4 [0.94,0.98] [0.84,0.90] [13,17] [0.27,0.32] [69,77]
UCAV 5 [0.89,0.92] [0.89,0.93] [18,22] [0.31,0.35] [64,72]
UCAV 6 [0.89,0.92] [0.88,0.93] [12,16] [0.31,0.36] [69,76]
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Via T AN B AF LA AN E B AR EBRNE  KEBAARAEE/s B AR RANBRME  FTAMNE B 4719 E 5 /km
UCAV 1 [0.85,0.88] [0.80,0.84] [18,23] [0.34,0.38] [72,80]
UCAV 2 [0.94,0.98] [0.85,0.90] [13,18] [0.35,0.39] [73,81]
UCAV 3 [0.89,0.92] [0.88,0.93] [16,21] [0.32,0.36] [68,75]
UCAV 4 [0.80,0.84] [0.84,0.90] [21,25] [0.34,0.38] [66,74]
UCAV 5 [0.84,0.89] [0.87,0.91] [16,20] [0.30,0.34] [70,77]
UCAV 6 [0.88,0.91] [0.90,0.95] [18,22] [0.34,0.39] [61,68]
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UCAV 1 [0.94,0.99] [0.89,0.93] [19,24] [0.32,0.37] [68,75]
UCAV 2 [0.82,0.86] [0.84,0.88] [16,21] [0.26,0.31] [75,82]
UCAV 3 [0.86,0.89] [0.88,0.94] [17,22] [0.34,0.39] [62,69]
UCAV 4 [0.90,0.93] [0.87,0.93] [15,20] [0.33,0.37] [70,78]
UCAV 5 [0.93,0.97] [0.85,0.90] [20,24] [0.26,0.30] [65,72]
UCAV 6 [0.81,0.84] [0.80,0.86] [12,16] [0.31,0.36] [61,68]
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UCAV 1 [0.80,0.84] [0.90,0.95] [13,17] [0.29,0.33] [71,79]

UCAV 2 [0.94,0.99] [0.89,0.94] [14,19] [0.28,0.32] [75,82]

UCAV 3 [0.88,0.91] [0.84,0.89] [13,17] [0.29,0.33] [69,76]

UCAV 4 [0.94,0.99] [0.80,0.84] [17,21] [0.28,0.33] [74,82]

UCAV 5 [0.89,0.94] [0.85,0.89] [13,17] [0.28,0.32] [73,80]

UCAV 6 [0.92,0.95] [0.86,0.90] [18,22] [0.30,0.35] [69,77]
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